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Dharwar craton of southern Peninsular India has well preserved volcano-
sedimentary assemblages presented in different greenstone belts which range in age from 
3.4 – 2.7 Ga.  The western and eastern sectors of Dharwar craton have been divided by 
Closepet Granite.  The western Dharwar craton (WDC) is dominated by komatiite-
tholeiite sequences emplaced by plume magmatism along with sedimentary rocks formed 
at different tectonic settings whereas the eastern Dharwar craton (EDC) has 
predominance of tholeiite-bimodal sequences with limited occurrence of sedimentary 
rocks.  Most of the greenstone belts present in EDC are of Neoarchaean in age containing 
a great compositional diversity of subduction related volcanic rocks such as boninites, 
basalt-andesite-dacite-rhyolite (BADR) and adakites. 
 Gadwal greenstone belt of eastern Dharwar Craton is a linear belt running 
discontinuously from Narayanpet in the North to Veldurti in the South. It disappears 
below the Proterozoic Cuddapah Basin and reappears near Veldurti in the south.  The belt 
is ~85 km long and ~1 - 15 km wide.  Apart from different events of volcanic activity 
within this greenstone belt, the emplacement of kimberlites in Siddampalli area of 
Gadwal belt has been dated at 1094 + 8 Ma, which appears to be coeval with the 
emplacement of other kimberlite pipes in the Eastern Dharwar Craton (EDC). The EDC 
has got certain unique characteristics that are not found in Western Dharwar Craton 
(WDC).  The seismic tomographic data have shown relatively a lower crustal thickness in 
the EDC (~35 km) in comparision to the WDC (~55 km), which differs with the gravity 
and magnetic data of Ramadass et al. (2006; average crustal thickness of WDC= 39 km; 
EDC= 37 km).  The geological setting and lithologies of the greenstone belts in both the 
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above sectors of Dharwar Craton in the light of their comparative crustal thickness, 
appear to reflect  the geodynamic setting of these two parts of Dharwar Craton. 
 Gadwal belt is made up of metabasalts along with felsic, intermediate volcanic 
rocks, thin band of pyroxenites and minor banded iron formations. This belt has been 
intruded by granitoids of different phases which have not been studied and dated as yet.   
Moyen et al. (2003) have identified four types of granitoids like 1) TTG, 2) Sanukitoid, 
3) Biotite granite and 4) Closepet granite (high-Mg, high-HFSE type) in Eastern Dharwar 
Craton.  The rocks of this belt have been subjected to three phases of deformation (DF1 – 
DF3) and metamorphosed to amphibolite facies along the margins and lower greenschist 
facies in the interior parts (Matin, 2001). 
 Geochemical studies on metavolcanic rocks of the Gadwal greenstone belt 
(GGB), Eastern Dharwar Craton, have documented several rock types that are indicative 
of subduction zone tectonics reflecting on the crustal growth processes in the Dharwar 
craton. The dominance of komatiites in the western Dharwar Craton and the arc volcanics 
in the Eastern Dharwar Craton is an indication of dominance of plume magmatism in the 
WDC and intraoceanic subduction zone processes in EDC which together played a 
significant role in the growth and evolution of continental crust in the Dharwar craton.  
Boninites of GGB are high calcic type with high MgO (20-23 wt %) and the 
characteristic MREE depleted U-shaped REE patterns whereas generally the basalts have 
flat REE patterns with no Eu anomalies, with a few exhibiting transitional characteristics 
having variably enriched LILE and LREE patterns.  Nb-enriched basalts exhibit slightly 
fractionated REE patterns with high Nb (8-26 ppm) content compared to the arc basalts.  
Andesite-Dacite-(Rhyodacite) Rhyolite of GGB are medium to high-K calc-alkaline 
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rocks, enriched in LILE and LREE, exhibiting highly fractionated REE patterns and 
elevated total REE contents with progressing fractionation, indicative of low degree 
partial melting and fractional crystallization of a metasomatized mantle wedge. Adakites 
of GGB are Sr depleted with highly fractionated REE patterns and no Eu anomaly 
compared to rhyolites.   
Magmatism within plate and along destructive plate margins is the widely 
preferred hypothesis for the generation of new continental crust (Hawkesworth and 
Kemp, 2006 and references there in).  Most estimates suggest that the average crust is 
andesitic in composition but andesite is not the most abundant rock type erupted along 
the continental margin arcs as modeled by Taylor and McLennan (1985). Subsequent 
studies showed that andesite model does not explain the growth of continental crust 
(Rudnick and Fountain, 1995).  Most arcs are basaltic, intracrustal melting is required to 
generate an andesitic crust from these basalts (Rudnick and Gao, 2004).  Many recent 
models for Archaean continental evolution indicate a peak of crustal growth during the 
Neoarchaean, and parts of Archaean crust have been considered to have evolved through 
terrane accretion including amalgamation of oceanic plateaus and island arcs at 
convergent margins (Polat et al., 1998; Kerrich and Polat, 2006; Polat et al., 2006; 
Manikyamba and Kerrich, 2006).   
 Most of the products of such magmatic and tectonic processes are apparently well 
preserved in the Neoarchaean greenstone belts of Superior Province, Canada (Schreiber-
Hemlo, White River-Dayohessarah (Polat et al., 1998; Polat and Kerrich, 1999), Wawa 
(Polat and Kerrich, 2001), Birch-Uchi (Hollings and Kerrich, 2000), Abitibi greenstone 
belts (Kerrich et al., 1998).  These greenstone belts are characterized by two types of 
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volcanic associations.   While tholeiite-komatiite suites are interpreted to have erupted 
from mantle plumes, tholeiitic to calc-alkaline suites have been suggested to have been 
erupted in island arc settings (Campbell, 1992; Wyman et al., 1999; Manikyamba et al., 
2004a; Kerrich and Polat, 2006). Late Archaean greenstone belts contain a great 
compositional diversity of subduction related volcanic rocks such as basalt-andesite-
dacite-rhyolite (BADR), adakites, low and high TiO2 basalts (Wang et al., 2004; 
Samsonov et al., 2005; Niu et al., 2006). In addition to bimodal tholeiite-calc-alkaline 
suites made up of basalts to rhyolites; there are adakites, Mg-andesites, Nb-enriched 
basalts and boninites, which have been reported from a few Archaean greenstone belts of 
Superior Province, Quebec, Canada, Greenland, Baltic Shield and Western Australia 
(Kerrich and Polat, 2006).  Individual suites of boninites and adakites were also identified 
from other greenstone belts of the world (Smithies, 2002; Polat and Munker, 2004; 
Smithies et al., 2005).  Kerrich and Polat (2006) have made a compilation on the 
Archaean hot subduction volcanic rocks and their Phanerozoic analogs reported from 
different cratons of the world, in which they discuss their geodynamic processes and 
demonstrate the prevalent operation of plate tectonics involving a thin oceanic crust and 
shallow angle subduction during Archaean. The geochemical characteristics of these 
volcanic rocks are consistent with diverse petrological processes operative in Archaean 
subduction zones including slab melting, slab dehydration, mantle wedge metasomatism 
and crustal recycling that have played a significant role in the growth and evolution of 
continental crust in the Dharwar Craton. 
The occurrence of boninites along with arc basalts, Nb-enriched basalts-
(tholeiitic) basalt- (calc-alkaline) andesite-dacite-rhyolites and adakite association in 
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Gadwal greenstone belt indicate intraoceanic subduction zone processes with a clear cut 
evidence of partial melting of a metasomatized mantle wedge (boninites), melting of 
subducting slab (adakites) and residue of adakite-wedge hybridization (Nb-enriched 
basalts) which all have played a significant role in the growth of continental crust in the 
Dharwar Craton during the Neoarchaean. 
 
OBJECTIVES 
¾ Fieldwork in the study area of Gadwal belt to understand the lithotectonic 
configuration, associated rock types, structural disposition and metamorphic 
pattern, and to collect samples representative of various lithologies for laboratory 
studies.  
¾  Detailed petrographic studies of the collected samples representing various 
lithologies to understand their mineralogy and textures. 
¾ Microprobe studies on selected samples for the estimation of mineral 
composition, P-T and depth of melting conditions.  
¾ Geochemical studies for the estimation of major, Trace, REE and PGE to 
understand the chemical composition of these metavolcanic rocks. 
¾ To evaluate the process (es) involved in the genesis of these metavolcanics and 
the development of Gadwal Greenstone Belt and  
¾ To develop a conceptual model for the genesis of these metavolcanic rocks and 
evolution of Gadwal Greenstone Belt. 
HYPOTHESIS TO BE TESTED 
 The convergent plate margin model for the generation of volcanic rocks 
i.e. Boninites, NEB and Adakites associated with Basalt-Andesite-Dacite-
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(Rhyodacite) Rhyolite, by the melting of a metasomatized mantle wedge, 
subducting slab and their interaction during Archaean has been identified  
and studied from different greenstone belts of the world by various 
workers. Identification of these rock types from Neoarchaean Indian 
greenstone belts of Dharwar Craton suggest similar geotectonic 
environment for the generation of continental crust in the Dharwar Craton. 
APPROACH AND ORGANIZATION OF THE THESIS 
(1) Geological maps, Toposheets, Quadrangle maps and district resource maps, 
published by the Geological Survey of India (SR) and Survey of India, were 
utilized for carrying out the fieldwork.  
(2) Detalied petrography at NGRI and selective EPMA studies at GSI (SR), were 
carried out. 
(3) Major, Trace, REE studies of representative samples, and PGE studies of 
selected samples were carried out at NGRI. 
(4) Compilation, classification, processing and interpretation of data have been 
carried out for arriving at a conceptual genetic model.  
Chapter I describes the geology of the Dharwar Craton with an overview of inherent 
greenstone belts, spatial distribution of metavolcanic rocks and the lithotectonic 
distinction between WDC and EDC.  
Chapter II deals with the geology of the Gadwal Greenstone Belt (GGB) with 
associated lithologies, structure, metamorphism and location map of the samples 
collected for petrographic and geochemical studies.  
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Chapter III elaborates the sampling and analytical procedures applied to carryout the 
geochemical and mineralogical studies.  
Chapter IV describes petrography and major, trace, REE and PGE geochemistry; 
mineral chemistry (EPMA) of Boninites from GGB. 
Chapter V explains in detail the petrography, major, trace, and REE geochemistry; 
mineral chemistry (EPMA) of associated Arc basalts/ Meta basalts from GGB. 
Chapter VI describes in detail the petrography and major, trace and REE 
geochemistry of meta-andesites from GGB. 
Chapter VII deals with the petrography, major, trace and REE geochemistry of 
metadacites from GGB. 
Chapter VIII describes the petrography, major, trace and REE geochemistry of 
metarhyolites from GGB. 
Chapter IX elaborates the petrography, major, trace, and REE geochemistry; mineral 
chemistry (EPMA) of adakites from GGB. 
Chapter X presents the discussion and applicability of various tectonic models to 
arrive at a suitable model for the genesis of these metavolcanics and conclusions 
drawn from the present study towards the evolution of the Gadwal greenstone belt.   
 
